Let v ≥ 6 be an integer with v ≡ 2 (mod 4). In this paper, we introduce a new partitioning of the set of all 3-subsets of a v-set into some simple trades.
Introduction
Integers t, k, and v with 0 ≤ t ≤ k ≤ v − t are considered. Let X = {0, 1, . . . , v − 1} be a linearly ordered v-set, and
The elements of X k are called blocks. For the sake of brevity, sometimes a set {a 0 , a 1 , . . . , a i } is denoted by the string a 0 a 1 . . . a i .
For the sake of convenience, sometimes we use W tk or just a bare W for W tk (v). Now, suppose that the elements of It is well known that W tk is a full rank matrix over Q [4] . As a linear operator, W tk acts on a Z -collection of blocks, and algebraically counts the number of times that any member of X t appears in the blocks of the collection.
Let 1 be the all 1 vector, and let λ be a nonnegative integer. We call the following equation the fundamental equation of design theory:
For λ > 0, every nonnegative integral solution of Equation (*) is called a t-(v, k, λ)
design. Also, a simple 2-(v, 3, 1) design is called a Steiner triple system, denoted by STS(v). It is well known that an STS(v) exists if and only if v ≡ 1, 3 (mod 6). For more on Steiner triple systems, see [3] .
For λ = 0, every integral solution of Equation (*) is called a T(t, k, v) trade. Let T be a T(t, k, v) trade. Clearly T has some negative and positive entries. Therefore, we can assume that T = T 0 − T 1 , where T 0 and T 1 are two nonnegative Z -collections. Now, W tk T 0 = W tk T 1 certifies that every element of In what follows, we present two kinds of simple trades.
• Let a 0 a 1 a 2 and b 0 b 1 b 2 be two disjoint blocks. Then
is a minimal T(2, 3, v) trade.
• Suppose that a 0 a 1 . . . a n−1 and b 0 b 1 . . . b n−1 are two disjoint subsets of X, and
. Let G be a graph with vertices
In Section 2, we construct a simple T(2, 3, v) trade with volume Conjecture. There exists a (t, k, v)-halving if and only if for 0 ≤ i ≤ t,
Clearly, every (t, k, v)-halving can be written as a linear combination of some trades with smaller volumes. In what follows, we briefly describe three methods available in the literature for constructing a (2, 3, v)-halving. All methods employ the linear combination of trades.
Then we define the trade
Ajoodani and Khosrovshahi proved that the following algorithm produces a (2, 3, v)-halving.
Although, through this algorithm the halving is constructed directly, but it does not reveal the trade-like structure of the halving.
• Standard recursive method [1] . By reordering the columns of W , we can write the reduced row echelon form of W as (C | I). -The elements of every row of S tk (v) have the same sign.
-
In this method
trades are used which are not necessarily simple and every two trade are not disjoint.
• V10 Method [10] . Let v = 4n + 2 and X is partitioned into two subsets 
It is easy to show that T α 0 α 1 α 2 is a simple trade with volume 10 and foundation size 6. The following summation gives a (2, 3, v)-halving α 0 α 1 α 2 ⊆{0,...,2n}
Example. The following summation is a (2, 3, 10)-halving 
Partition method
Recently, Sauskan and Tarannikov partitioned {1,...,10} 3
into 15 disjoint minimal trades and subsequently by augmenting these trades they obtained a (2, 3, 10)-halving [9] . Then, for v = 4(2n) + 2, they constructed a (2, 3, v)-halving by utilizing these trades and the method of combining t-designs. Originally, this method was used to obtain some infinite families of t-designs [8] .
In [9] , for constructing (2, 3, 10)-halving, no algorithm has been presented. Here, 
is a (2, 3, 4n + 2)-halving.
Proof. It is easy to check that all the blocks of h are disjoint. Then by the following relation 2n + 1 3
clearly h is a (2, 3, 4n + 2)-halving.
In the following Theorem, we partition all blocks of T (C) of Theorem 2.1 into trades with volume 6 and volume 8. Then
is a T(2, 3, 4n + 2) trade with volume 2 2n+1 2 .
(ii) Let 2n+1≡5 (mod 6). Consider STS(2n−1) with elements from {a 0 , . . . , a 2n−2 }.
If S is a partition of {a 0 , . . . , a 2n−3 } into 2-subsets, then
is a T(2, 3, 4n + 2) trade with volume 2 
